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Problem Statement
The purpose of this project is to analyze, repair, and fine-tune a mechanically 
driven clock that was originally manufactured in 2014 by Matthew Palmer, as a 
product of his senior design project.  Over time, some of the mechanical parts have 
failed and the clock also needs a few design modifications to improve its operation.  
Calculating Gear Ratios
As the escapement gear makes a full revolution, gears must be designed to move the minute hand one position 
at a time. Similarly, as the minute hand makes a full revolution, the hour hand needs to move a single position. 
This is done by creating a gear train to divide the number of rotations between each hand. Due to manufacturing 
and design size restrictions, multiple gears must be used to transmit power from one hand to the next
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Calculating Proper Pendulum Length
Experimental Test of Pendulum Length
Clock Components
• Adjustable Pendulum
• Escapement Gear
• Gear Train
• Driving Weight
• Winding Mechanism 
• Frame
The proper length of the pendulum is found through the parallel axis theorem and 
derivations of the time period of a pendulum. The time period for the clock’s pendulum 
should be equal to two seconds. Excel was used to best calculate these equations.
Though the theoretical length of the pendulum was found through calculations, the actual 
length of the pendulum was found through experimental tests. The pendulum was designed 
to be adjustable by turning the bottom threaded rod. The graphs below show the absolute 
value of the time error as the length of the pendulum changes. The proper number of turns 
of the new design was found to be 25 turns. 
Design Modifications
• Clock Face Labels
• Adjustable Pendulum
• Driving Weight
• Pendulum Lock
• Driving Weight Lock
• Winding Ratchet
Future Design Considerations
• Brass Gears
• Longer Operation Time
• Clock Face Color
• Easier Access to Components
Final Design
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Solidworks Vs Actual
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